Increased a-series gangliosides positively regulate leptin/Ob receptor-mediated signals in hypothalamus of GD3 synthase-deficient mice.
Gangliosides are widely involved in the regulation of cells and organs. However, little is known about their roles in adipose tissues and hypothalamus. In GD3 synthase-knockout (GD3S KO) mice, deletion of b-series gangliosides resulted in the reduction of serum leptin due to disturbed secretion from adipocytes. To examine whether leptin signals altered, leptin/leptin receptor (ObR)-mediated signaling in hypothalamus was analyzed. Hypothalamus of GD3S KO mouse showed increased expression of GM1 and GD1a, and increased activation of ObR-mediated signals such as pSTAT3 and c-Fos. Leptin stimulation of hypothalamus-derived N-41 cells and their transfectants with GD3S cDNA showed that a-series gangliosides positively regulate leptin/ObR-mediated signals. Co-precipitation analysis revealed that ObR interacts with a-series gangliosides with increased association by leptin stimulation. In brown adipose tissues (BAT) of GD3S KO mice, their weights and adipocyte numbers were increased, and BAT markers such as PGC1α and UCP-1 were also up-regulated. These results suggested that leptin/ObRb-mediated signals were enhanced in hypothalamus of GD3S KO mice due to increased a-series gangliosides, leading to the apparently similar features of energy expenditure between the KO and wild type mice.